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A study for the quality of vegetable dishes without
heat treatment in foodservice establishments

Heh-Young Kim, Jae-Maeng Cha
Department of Food and Nutrition, Sungshin Women’s University

Abstract

The purposes of this study were to estimate the microbial and physicochemical quality of vegetable dishes
without heat treatment such as sengchae, a traditional Korean vegetable dish, and to suggest a safer method of
preparation. Platycodon sengchae and vegetable salad were monitored from the ingredient to final product before

serving while storing at different temperature (4,

10C) and period (1, 2, 4, 7 days) at foodservice

establishments. The results showed that the storage temperature pH, Aw, moisture content, and microbial loads
are the important factors affecting the quality of vegetable dishes without heat treatment, and a thorough
hygienic management from the purchase to the preparation of the dishes is needed to secure the quality of

prepared foods in the foodservice establishments.
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[ mixing seasoning serving
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basic preparation & storage cooking serving
ingredients
Fig 1. Phase in Product flow of platycodon sengchae
cabbage [— trimming [— washing — cutting [— storage
cucumber [— trimming — washing [— cutting [— storage mixing [ seasoning [  serving
carrot — trimming — washing — cutting |— storage
I |1 )
basic preparation & storage cooking serving

ingredients

Fig 2. Phase in Product flow of vegetable salad

storage for 1 day
at temperature 4°C

| | storage for 2 days | |

at temperature 4°C

storage for 4 days
at temperature 4°C

storage for 7 days
at temperature 4°C

materials & after cooking
(platycodon sengchae and

vegetable salad)

12,3456

1,2,3,4,5,6

12,3456

12,3456

storage for 1 day
at temperature 10°C

| | storage for 2 days ||

at temperature 10°C

storage for 4 days | |

at temperature 10°C

storage for 7 day
at temperature 10°C

1,234,56

1,2,34,56

1,2,3456

12,3456

Number 1 for temperature; 2 for microbiological; 3 for pH; 4 for Aw; 5 for moisture content; 6 for color

indicate beginning and end points for evaluating or recording

: and their positions

Fig 3. for recording time and temperature, making microbiological sampling and measuring pH, Aw, color and moisture

content
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Table 1. Measurements of temperature, pH & Aw, moisture contents of platycodon sengchae and materials in storage methods

materials internal temperature('C) pH Aw moisture contents(%)
& storage time(days) storage temperature ('C)
after cooking® 4 10 4 10 4 10 4 10

platycodon before preparation 28.0 4.97 0.96 77.13
0 27.7 5.69 0.97 57.16

1 6.4 12.4 555 571 0.94 0.96 65.21 67.62

2 6.9 124 5.44 5.18 0.94 0.94 60.82 55.23

4 6.8 12.7 530 529 095 0.93 62.86 57.80

7 6.5 12.4 555 536 094 0.94 63.20 63.04
whole garlic before preparation 25.6 6.68 0.95 65.81
0 26.8 7.22 0.97 53.77

1 6.9 11.9 732 737 093 0.94 63.01 60.69

2 6.9 12.9 728 743 0.94 0.93 53.94 52.18

4 6.8 13.2 7.34 7.46 0.93 0.93 58.52 53.77

7 6.7 12.8 7.36 7.29 0.94 0.94 46.61 50.13
green onion before preparation 26.6 5.75 0.96 89.86
0 26.5 5.79 0.98 90.22

1 6.7 12.9 603 595 095 0.96 80.79 83.87

2 6.9 13.6 6.06 6.25 0.94 0.94 84.13 80.92

4 6.8 13.8 592 5.88 0.95 0.92 83.12 78.67

7 6.7 135 574 578 095 0.93 80.30 78.77
after cooking 0 25.7 4.51 0.91 70.07

(platycodon sengchae) 1 12.1 18.8 4.69 4.45 0.92 0.93 70.84 76.08

2 14.9 17.8 454 470 092 0.92 72.98 74.96

4 15.3 18.8 463 457 093 092 76.01 75.58

7 15.9 17.8 4.69 4.54 0.93 0.91 74.56 76.15

* a: samples were taken at the end of holding methods and after cooking
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Table 2. Measurements of temperature, pH & Aw, moisture contents of vegetable salad and materials in storage methods

39

materials .
& storage time
after cooking® (days)
cabbage hefore preparation
0
1
2
4
7
cucumber before preparation
0
1
2
4
7
carrot before preparation

after cooking
(vegetable salad)

R S S = N B S S ™)

internal temperature('C)

6.3
7.5
7.7
6.7

7.5
7.0
7.4
6.6

7.4
7.3
7.1
7.2

(4.5
13.8
12.6
13.5

pH

Aw

storage temperature ('C)

moisture contents(%)

0 4 10 4 10 4 10
273 6.46 0.96 89.10
2738 6.36 0.97 91.89
155 662 649 095 094 8445 8498
14.8 675 584 094 094 8853  87.10
137 676 48 095 094 904l 89.31
13.4 697 453 096 095 9220  N3R
26.2 6.04 0.97 94.97
272 6.21 0.96 93.12
159 634 540 094 094 9357 9377
14.1 627 483 094 094 9387 9440
143 601 462 094 094 9422 9443
14.1 585 450 095 094 9433  94.70
26.6 6.57 097 64.17
27.7 6.32 0.96 66.94
154 661 653 094 094 6550  69.54
14.3 648 647 094 094 6483 7163
13.8 693 633 094 094 6777 7331
132 723 665 094 095 7568 7838
272 5.81 0.95 76.72
173 561 545 094 094 7767 836l
17.4 550 522 09 094 7726 8306
17.8 615 498 094 093 7618 8034
16.3 628 477 094 095 7873 8100

* a: samples were taken at the end of holding methods and
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Table 3. Microbiological evaluation of platycodon sengchae and materials in storage methods

k!

Total Plate Count

Coliforms

ma‘;“als storage time [log(CFU"/g)] [log(CFU"/g)]
. (days) storage temperature (C)
after cooking 4 10 4 10
platycodon before preparation 5.31 4,38
0 4.48 3.29
1 5.14 5.15 4.01 4.05
2 6.67 6.82 481 4.98
4 771 7.97 5.93 6.18
7 10.06 10.83 7.59 8.27
whole garlic before preparation 5.39 4.01
0 4.02 3.00
1 4.89 4.88 391 3.90
2 5.63 5.89 4.77 4.79
4 6.04 6.65 5.29 5.69
7 8.30 8.60 7.90 8.45
green onion before preparation 6.41 471
0 5.09 3.20
1 5.71 5.95 4.05 4.12
2 6.34 6.61 4.55 4.73
4 7.48 7.73 5.50 592
7 9.41 10.08 7.71 8.50
after cooking 0 5.31 3.33
(platycodon sengchae) 1 6.03 6.06 4.15 4.17
2 6.88 7.31 5.01 5.20
4 7.96 8.03 5.96 6.04
7 9.85 11.06 7.94 8.71
* a: samples were taken at the end of holding methods and after cooking
* b: Colony Forming Unit: mean of duplication.
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Table 4. Microbiological evaluation of vegetable salad and materials in storage methods

i Total Plate Count Coliforms
ma‘e;als . [log(CFU'®)] [op(CFUY/g)}
storage time(days) ar
after cooking® storage temperature (C)
4 10 4 10
cabbage before preparation 5.31 4.38
0 4.48 3.29
1 5.14 5.15 4.01 4.05
2 6.67 6.82 1.81 498
4 7.71 7.97 593 6.18
7 10.06 10.83 7.59 8.27
cucumber before preparation 5.39 4.01
0 4.02 3.00
1 4.89 4.88 391 3.90
2 5.63 5.89 4.77 4.79
4 6.04 6.65 529 5.69
7 8.30 8.60 7.90 8.45
carrot before preparation 6.41 4.71
0 5.09 3.20
1 571 5.95 4,05 4.12
2 6.34 6.61 4.55 473
4 7.48 7.73 5.50 5.92
7 9.41 10.08 771 8.50
after cooking 0 5.31 3.33
(vegetable salad) 1 6.03 6.06 4.15 4.17
2 6.88 7.31 5.01 5.20
4 7.96 8.03 5.96 6.04
7 9.85 11.06 7.94 8.71

* a: samples were taken at the end of holding methods and after cooking

* b: Colony Forming Unit: mean of duplication

2347h 9.15 X 10°CFU/g(ol 8t &9 A, ddF
7} 1.74x 10°CFUjg(0) 8} 9] Aol o), HH
7 Tz Z2F457F 1.05x10°, B FZ57F 146X
10°c2 Zaaac e 4 AAY A 2FF
7} 3.55%10°, g BFF 247 474x10%019 1), A
g FTo 77 245x10%, 260x10°2.2 7HAsHE
o dige 3$ AHE A EF57F 635%x10° o
AFES7E L7009 ou, APl 4
311%10°, 1.04x10°02 ZAastde. A S uA
Axo AMEE o] g3l BE ZHARRY A+
2357} 295%10°, HAFESsr 5.10x10°22 1}
e} Solberg S°Y0] AAIGE FAGA 49 HA
2H oAy 2AQ ZHF 1008, FFF 10°0)
se zAsgch AZPEd G2 4eq F2
243 Ax, Table 30| MAE 4CAx] F3
7 10CcAA B AR FeRch ¥
FEE Ho Foh AYIRY wE
£3 wsks 19 ¥ dos A48 359
#Eg7h olvl H871ENE 2Fste] WX
g F7lstden, 4C BF A B, dF

3%
24
2

- 315 -

d Fo EHA, vhg, dige FHFTFE 47 325%
10", 3.90x10°, 12x10", WA FZFE 47 895x%
10°, 20x10°%, 226x10" o2 jehdkal, 10C W%
Ao AL, 2F5F= 27 1.80x 107, 8.40%10°,
6.70x 10", hAFE5E a2 485%x 10", 4.65x10°,
8.42x 10" e} At ATe] uwhel Bl A% 7
7t AA E7et9eH, 4T Bk 10T A9 T
BE FA 77 A dGEE

oA =9 A8 dwF A, IAE A
E2F57F 205%10°, ATFREsE 240%x10°0] 90
g, AR Fells @47t 3.05x10°, NFFESF
7} 195x10°c 8 Zastdth 2ol AS$ AA=
A 2RE7) 245%10°, BFTFZSHIF 1.03x10°0)19
o AAF Fo= Zz 1.05x10% 995x10°22
Zéstdeh g9 3¢ Ax A EFF7F 258
x10°, Wagasrt s.16x 10090, BAZ Fef
= 27 125%10°, 1.60x10°2 2 7tk A
IE oy A% YQASE o83t TWE o2
Bmo AL 2357 203x10°, A FEE7}T 2.14
x 10’22 Solberg5o] AMAIG FAGA 249 7|

.
o
L
~

= =d 588 A A 18E A3E2002)



42 LRk

0
0

& o nm

] T )
e Hl' re

4

=}
A
S|

vy
N

ER i

A EFgg 10703}, dgEs 10°
PRk Addge we vAEd §4
G A3, Table 4ol A7 4CToA A%
10Co A AFst AR 42 udE
B Fch A7t mE n g EFH
Lold ZFFE AT ZE AA
a4 WEFLTrt olv FEVEXE &
tRed, 29 Fd s Axy BB Fohska,
d Zolk EFFI 20x10°~12.1x10°, B
%7F 385x10'~3.15x10°28 A7+ Ade] u}
g E 270 2A %7189k JosephE L 8
7¥Al AAael JFEA - 9 4Ce 10CAHA 119 &
& AFsHEA W B EA F;d FHE 24 2H
7tEAE HA Fe Ak F wrgEFeE FY
F 5.6 log CFU/goll A Z8e] 6.7 log CFU/ge] ¥
o1, psychrotrophic colony count(PCC)= B 223
55 log CFU/geZ2RE T 69 log CFU/g7lA <]
BAE BYR, BAd o8 gos Aik E
g Foll mMEZH A7t 1 log CFUg A= T4
stRom, 10CA AZH 2o 4CoA AzZd A
B a3 EY 80 fFYHoE ¥ w9via B
2GS § 592 AGF 9EAs I F
7 225 849 AT U AEEES
Hlzate] A7 zAFEGY dTARY 944
g7 22 Holxo] Avtder A4t —.—zﬂ
7t HER, Az T fle ANFY 3

s
OI'

]_

2 Ho
N

mlm

3
2~
0

0

-\9 ~lOl'

14

R Dol o
o

OW rr

-

S

=
T
b

oo

i

0,

FARY ABLEH7E v F29H, F4A 2004
AR F AHEHE oF 59 AFARY A4 FEY
7t AAS a@Ena stk ol Ade dA
829 wd= FA9 IV dF0] 28 F opfAY
£ nAEd FHo g% vz 2 439 2%
& dAstIT Agd AFsEd BAEA RE
Al Bl A 3’572 Uetlo] 7d7t A= Al HS
o tiat 7 7R AF Y 25 st

2
2 43

5. M2l $£0| NAWHI 24 Q0ITt0] AT
5 AR AZeEd met AAE

MgEd ¥4 A%} 8 5 9
BF5 BETEF L OH, Aw, FEUE, AR
sto] HBBAZE BAMgtd 1 AFEZ Table 5, 69
ANSEE S84 2 pABA=Y % B
S AR70% AZesd W 3@ % o
F257t ¥ FBRAE Vhehiol, AFIke]
g, 27 VMRS E S35 4 YAEES
RS & 4 AATHE<00D). EHAYA ) 3
S pH, Aw, FEFFS A7 AFLE
% FH0)A Atk cbABATS) F9 pHt
9 4BBAES vehlel pH} FABFE 24
2 dFFTHE FARAOU FeFolAE AR
oA 10C AFY BRI} 4C AFY Fen
o opHE RomAl, 7 9 dFEEet A U

0

> ol

0

oo &

Table 5. Correlation Coefficents platycodon sengchae and materials between storage methods and factors during storage

temperature storage time plate count coliforms pH Aw fmolsture
content
termnperature 1 0 0.070 0.065 -0.006 -0.063 -0.025
storage time 1 0.750” 0777 -0.020 -0.360 -0.066
plate count 1 0.9747 0.116 -0.081 -0.108
coliforms 1 0.063 0.162 -0.013
pH 1 0.328 -0.497
Aw 1 0.042
moisture content 1
** p<(.01

Table 6. Correlation Coefficents of vegetable salad and materials between storage methods and factors during storage

. . moisture
temperature storage time plate count coliforms pH Aw content
temperature 1 0 0.074 0.068 -0.515 -0.100 0.092
storage time 1 0.936%* 0.987** -0.168 -0.360 0.137
plate count 1 0.957%* -0.195 -0.394 -0.044
coliforms 1 -0.237 -0.382 0.126
pH 1 0.218 -0.351
Aw 1 0.269
moisture content 1
** p<0.01
gt ze] 78t E 2 Al18H A 35.(2002) - 316 -
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